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(57)Abstract: 

PURPOSE: To speed up read access to a non-cache 
area. 

CONSTITUTION: A CPU 21 administrates an 
address space divisionally between a cache area and 
the non-cache area. The cache area is an address 
area wherein data in a DRAM 25 are transferred in 
block to a cache memory 28 in response to read 
access by the CPU 21. The rest of address area is 
the non-cache areas. When the CPU 21 performs 
read access to addresses of the DRAM 25 and a 
VRAM 26 in the non-cache area, prescribed data 
blocks nearby the accessed addresses are 
transferred in block to a read data buffer 61 . 
Therefore, when data of plural words whose 
addresses are successive are read, the CPU 21 has to read the 1st word out of the data 
RAM 25, etc., but can obtain the 2nd and succeeding words from the read data buffer 61 . 
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o > y — 7761 

TFuxfflm$&5 4(Dm%\z&r>T* y— F^-^A 

n, «j»-c»*££fc:ttyi:y h^n^o ^it. -e-<o 

ttMtt. 7-f> 7 4«HT7H lsX*MI@B 5 4 «C<fc 

[004 3] 7 K l/Xl/^X^ 7 5 l;^$nfc7 H U 
Xti ^X^{Hl5fc7 7&frVTT FUXJt$S8 0 Id A 
^$nTV^„ £C0XFl>Xit$m8 OKU CPU7 
h>X/.U3l^f)(D7Hl/Xt>> 7^>7 0^e"7X 
t?®&7 8&mVTAJ3tsnT^Z>. 7KVXMS8 
OH A2j£tt*:2:?<D7 bV7,<D±U^V hesa*— 
Lfct£\Z* 7bUX-&m^&mJlhT. 7^>81 

&£>7 \*uxmmm»s axz^xz. £07F^xjt& 

SS8 Ote&zrr Hl/XU^X^ 7 5fe£fcJ;-3T\ 
[0 0 4 4] ^A^[iniS7 7, 7 811 ^D^WX 

S8&IU&6 9&&f&?Z>'?nyt;V'iXlzm~J\,>Tmft 
U ?Uy?V1 XlZttfoVrcT&Vy bfftVT FUX 
^TX^tSo cnic^D, 7F^X*t«888 0TI1 
:Xa^lMX5££leI&6 9**±rii-r*:7Dy*tMX 

m&T r f xo^/^-8«s $ n * d <h k & 

[0 0 4 5] CPU2 1OTRAM2 5^VRAM2 6 
Kx-*£&£&trfcfc(B^-*^ bW)ft*ft 5mz 
CPU7HI/XAX3 llC^tb^n^7FWAH ^< 
>9l€r^LX, ^-T h7Hl/XA^77 9 2\Z\Jj2 

3 2j&^7-fhf^n777 9 3l:A^$n^ * 

fc, ^#^^#^-^co^in^x(i ^fimx 

H 7^>6 0^tT, ^tU/U4 0C!)T-^7 

[0 0 4 6] ^-f hf~W77 7 9 3«^ci:A^3 2 
»7 - F # O - ^ & 32tS "T ^> C t. ifi T ^ ^5 1> <D T 0 . 
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&z>mm <&£A«i~-8y— Fe» ^si^tife 
^ty;U4 otfttjB3*rrv>ttfr)£$&, dr 

AM2 5^VRAM2 6 >;/ ^SfciMSn*. _hi£tf> 

£5fe#tj£lC<k-DT* CPU2 1^ t . ( y-> a ^:7 
^-feX-r*££H CPU2 1fimt^>a^U 
2 8tCT^-feX"r^>. ftt, *^>-:x;*^'J 2 8l£ 

i^s^T 5 — *#s2&s nr^ntf, -^cD^-^stfrr 

H C P U 2 111 CPU7HI/X/U3 1I:t-^U 
- F£fr ^^f7h>X^t§o P^iC* 7FI/X 

[0 0 4 7] ^niCfcO, 7K^WP0B5 4H ^ 
-f > 5 5 tC^tfJiMrcfc* £ <h m^^HltSo 
^OjfcjfL 7 H I/^IJ- 5 2 «7-f > 5 1 A> 

5®7Ki/X^MU r/a^-tMX^^i^i*- 
7 Fuxmmm&s 4n 5K>7 ik** 

COcfcptCUT* DRAMJ>hD-72 2l: 

[0 0 4 8] DRAM3>hD-72 20Mia-9T 
DRAM2 5^^m$n^T-^H ^ : £'J/U4 
0^6, ^>6 OKA^Sn*. 7HI/XMBRS 
4 11 *vyis^m&^<DT?±:X~V$>2>Zh\Zttfels 
TV;^^ U^1t6 3 £fH»U 7^>6 0^^f- 

^0^SCPUt-^U3 2^1TCPU2 1 IC^ 

;t£ti<5. CPU2H1 getfiM^-r*^- 

[0 0 4 9] *t£> CPU2imt'r>a«^C7 

CPU 2 HI #**-/S^^K^jfcLfc7F 
1/7 5 C P U7 H UX/U 3 1 IClii^tS. C(D£i*\ 
7 FI'X*J»Ih1»5 4IZ»1 ^<>3 3^^«i^{iJSlf^ 
®^#^A.£n. >3 4**5fcUGi 

sumx^uti *-F&*re*t*«A*£n*. 

U «»e-9JC<fc-3T«7»-F4><Z>»560!>/M F#ra^£ 

^x^^tHi^e 9&thi3-r*?\3y?vfX&i ?-f 

Tfc:V>«^fc:tl TFUX^IeW&S 4tC«£oT'7 — F 
[0 0 5 0] TFUX^ffiI[nI2S5 4I1 ±m<D£5tzM 



(8) #i8¥6-34 8 5 9 3 

iM X5££IhI& 6 9 ** 2 F«±<0<E26U-f X£%£ 
t^7Fl/X) Tfenil 7-f>8 1^^e> 

n^TFW-Alt«S8 0<DHi7J^EmT^o CPU 2 1 
i<? rtUH;*) Lfc7HI/X^7H^ i^A*7 5 CD&&7F 

T&tfy heg^^n^^rtTFl/A^LT^^^. * 
fc> 7FlxX8a«[US&g&5 4H 2 
*5l>T* U — F5 5 — Wy77 6 1 <Z> ft 7J 

cniUD, DRAM2 5^VRAM2 6i:^ 
t^^*U7^tXS:ji5^ < i:^<, CPU21H & 

a? [0 0 5 1] U— Hf-5'Ay77 6 kdisis^ 

7Hl/Xl^^7 5©^7Kl/Xi; 
C P U 2 1 #ffl?jU£:7 F V A 

H DRAM2 5^>VRAM2 6'\©^ ; t , J7^tX^ 

fft>n^ mitmizwiwrz^ 7F^mh§«5 4 

tt, ^-T>5 5iC^-^U-F^*LfciM»M^*ai 
7JbT"T;i/^Xl^^if 5 2*5£T*7 3 Sr^n^tl?— ^ 

[0 0 5 2] SSK. 7 FUX«WhI&5 4H ^n^; 

7-f>7o^^e > n§7 FuxtPT&tr^ Fg&tt:: 

S^T, CPU 2 l^W7JL^:7Fl/ACDT&fcV F 
®<DM^ifi®^±l2^n>^^X7>CDa^LircT&7 
Kl/X^^LT, ^< >5 3tc§US*r<5o miri 

0, DRAM3>hD-72 2^C«7l/-AA , 777 
40 n>FD-^24K:H CPU2 1^l/fc7Fl/X 
(DiS»CD±E^ D 7 X#<Z>&iK Lfc7 F 
J&3n*<LtfcK. ^a^^^Xv;^Xl/^1t7 3 

AM3>hD- 7 2 2^fclJ7l/-A/^y7 73>hD 
-?2 4<Dfl&#K:cfcoT* DRAM2 SSTcteVRAM 
2 6^6©T-^*mtii$n, f-^7^>4 1^ 
£^-f >6 0ICA;*J£*V5. 

[0 0 5 3] COt^, 7Fl/XKIi)l5j?S5 4H 7F 
PXl/yx^7 5«C^^>5 i ^m$nrc7Fvxco 
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7^1/^^6 211 CPU 2 l^ta^brcT Fl/X 
ir»J&Lfe<7— Ftf 7^ >6 0 ic^ffl^ft*^ 5 

[0 0 5 4] ^ODcfc^JCbT, 6 
CPU 2 1 ^tfi* L^cT HUXCDifi^^Dy 
^^X^«)f-^^$n^, ^LT, CPU2 1 
l:tt*3?ftl *7 — HWt — &tAQ P U5r — 3 2£ J0 

C P U 2 1 ifi7 F 7 5 \Z$d 

KUXIc^bTU~HT^irx^fr-9lSlc«> CPU 2 

1 M^tt^T-^tt'J - 6 lfr£> 

2i£iTCPUf- ^/U3 2Kjg;* 
n^^tCJiS, ^n<Cj:0, CPU2 1I1 

[0 0 5 5] B2H^t^>a.W^60f-^»J- 

<a) -(d) IJCPU2 lffiiJcDM^-f ^>y£^U El 
2(e)~(b) {i^^ijy^4 OfeDtDM^-f ^>^^^ 
LTV>*. S&tefSfflfcKWT**:. 0 2(a) teCPU 

2 l*^-f >3 3«^tii*r-6^Ilim^<hUT^)CPUU 
— FM^SttkU 02(b) «CPU7H^/U3 1l: 

^ai^n^cpuTFi/^^u 02(c) \t^^>3 
Aizmm^nztemv-i xcD^—f&^v. 02(d) i* 
CPUj^/U 3 2 i^w^n^cpur-^^ 

-r* 02 (e)«»;u4 stc^m^n^u-F 

fI*t£^U g!2(f) li7Hl/X^M>4 3 tC^tU^ 3? 

ns/tu/urFi/x^u 02(g) rattsai-fr-fx 
0 2(h) lir-^^>4 i ^a^n*^-^*^ 

[0 0 5 6] mm t UC. CPU 2 1H CPUU— F 
mnZttTtfZtt^Z. CPU7HI/XAA, ftS 

08 5 411 7 Hl/XUyX^ 7 5 <D&%}7 5 tf&m 
2t>\Z. 7 Hl/X^X#7 5C9##7 FUXtC 

a77Wjty F^nrv^o, 7HI/xw-»t 

U-HiW^TO. 7Hl/Xffi7>f> 
4 3 f:tt7 H l/X A Ai:MUfc7 b f UX A A ' iA7 F 
UX7JWl/^5 2^^A^ :/Dy£1M>C 

(TD 1 +TT) XBS 

TD1+TT+ (TD2+TT) X (BS- 
^cl, TD 1 ^l^-^lEM^M TT 

TD2 •••• ^2f-^^W 50 BS 



♦ ir^XTj^^l/^lr? 3a>£&5£*MXJB^'Y>4 2 

[0 0 5 73 ^tttCJ&SLT* DRAM3>hD-72 
2 sfcfcte:? W-A/ty 77^>hD-724 ^Hbf^U. 

l. D2. D3, (^nei^n^n 1 fcd^ 

— &T$>Z>o ) )6*D RAM 2 5 J&liVRAM 2 6^5 

**£K*ffi3*u T-^7^>4ll:^{li$n^ 

CCOx— 1, D2, D3, ••••tt'J-H/ty77 6 
[0 0 5 83 — ^> CPU7KVXAAC^Ucf- 

i *s-3r— ^ffl^-f >4 i izmmznT^zmmpw* 

>6 0 ASKS) D r-^DHtcpUr-^ 
X3 2^eCPU2 1C4Af > n5. dcDck^lCUT> 
CPU2 1I1 ^^U7^tXWTM t J;r) i beW 
Hr-^7^tXPSKTD 1 T&S^t 5 — D 1 $3K 
?rr*o ft*>, T F l"X l^X*7 5 IcUU 7HUXA 
A<D_hteb:^ bmwmzn* t<D^%i7^>f\tty F 

[0 0 5 93 1**1 1 1 \&*><Dmm\Z. CPU 2 
'J — F#^£Htttr£T*f, CPU7Hl/XABi5ct^ 
$£i*+MXSB£tii;7j-r** ^coi:€T, CPU7HI/X 
ABOittt^ hW7Hl/Xl/S;X^7 5CD##T F 

i/x^t«>t, 7 Yi>*nmmtos 4ti f©cp 

U7Hl/XABOTfibf7 h^TS$n-5^Dy^|^7 
FI/XODt 5 — ^£U — F?— ^ty77 6 l#>£ffl:7J<* 
d<7^r— v;^7 r l/^1r6 2^e>CPUA* 
X3 2^tTCPU2 HC^^, u^bt, D 
RAM 2 5^cttVRAM2 6 ^\©7 ^irX£fr5 d £ 
fr<. CPU2 ltt^r^D2$WT6^(!:l: 
C1C0«^ CPU2 1}ir~^D2^im 

\z, *^v7&±xftmTM&r)h\tz>&\zm>m2 7 : 

[0 0 6 0] 1*33 t 2 Iftk&OMIBICtt. H«fcLT\ 
f^D3^2r- ^T^iTXB#KTD2T^#$n 

F^fxW -^co^-^^U-FVt^^T 6 1 lzW?LXi$ 
<Z.h\z£r>T. mmisltT FUX^<D7^X>W&fc 

[0 0 6 1] Jl^Wfcte, a^y-FOU-FSfx^SB 
fc, eTH TIEfg(3) ^(D^Pp^SILT^fc^^^ 



— ■ (3) 
1) (4) 
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U-Fco&KfcL ^-*7^irXI$[im*^£te^7^ 

BS(TD1+TT)- {TD1+TT+(BS-D (TD2+TT) 
=TD1+TT+(BS-1) (TDl+TT)-TDl-n-(BS- 
= (BS-1) (TD1-TD2) 
&\Z. DRAM2 5(hWI2tSit(OraTDMA (it 

RWT*. 10 

[0 0 6 3] fc£;Uf. I On>ha— ^2 3C0®^IC 
<fc^Tv *V£&i2{gg^£DRAM2 5 Id^r-^DM 

DRAM2 5^T-^t«^l)^tj:^^ 

oT, CPU 2 1 <D7^-feXKjfc^UTU-K^-*A 

777 6 1 ^COt^^CPU 2 i u — Fx 

U-H7-^77 6 I tH<D^~- 9 

[0 0 6 4] f^T, *2lj&g09Tte* DMAfR^frt) 
n&«Ktt* 7 HUX*l»IMiS5 4(Ditt^rCct-^T, 7 
FU-Xl/>?X^7 5<D*j%}7 7#*V±y hVX. U- 

^LT^A^n^fH^m^lC^LTfr^n^o Z.<D 
CPU 2 1 teM£0&S£fr5ifrMfcfcV>CD 
CPU 2 l^frT^V7hOxTIC^^T^»CX ,30 
2z*L,tz<T*>. "J— 1*5*— ^77 6 1 ftcoi*fV^ 

-^^cpu2 1 csi*a*n5^td%K 

[0 0 6 5] fc*5. ±^CD^-5lC^5S^TJi, 7HI/ 
X^IWlsI^5 4 30^^m^A^eBtc4g^UT^^o £ 
fc* ±fe<a&j&*fl^te> I03>hP-72 3^6^ 
*T^:^^> I03>hD-7 2 3)6m^S 
^S&^&Kffi^-T*. U-Ht-^^77 6 

lrtc7)^V^-^^CPU2 1 iC^&SnSCi:*?! 

-Hr-^777 6 1|*3<D#^— ^£J&3rr 
\Z. ^-f>9 7^f,CPU2 1 (CSd^M#^^^. 
Cl<DSlI^m^iC^bT> CPU2 1KL 7HI/XI/ 
>^X^7 5{Ci*^^n^THl/X^JiS»JOTKVX <;r 
(D7K1/XI^ ; EU;U4 0(DTHPX^r»W^y^ — 
c07FU-XT&oT'bcJ:^. ) lc*rr* U— H»fP*fr 

-^©7Kl/7T^Tt)ctK 
[0 0 6 6] £CD*Slc, 7a?£iMX«£lHH»6 9 



[0 0 6 2] 



} 

1) (TD2+TT) 



(5) 



SftlCUTfeWtf, CPU2 1dt#+t^>a««fl!)f 
—$'*Wl»U«fc'3a:T*£€riC* U — — 9 /ty77 
6 1^CDRAM2 SftOx— ^ StUft^*^— 

[0 0 6 7] ■ 3tt:/n??lMX5t£iaB6 9 0«Mt 

333= ®& 6 9 te. fctitfcL 41W^fXl/yX^10 
1, 1 0 2, 1 0 3, 1 0 4$iATV^, ^WX 
V^lOl, 1 0 2, 1 0 3, 1 0 4«^D-y^ 
^X£«^£fc#(0<fetf>T<&l9, £:£;U*. CPU2 
l^fcll&^n^iMXafrfey h£n*. ■tMXV 
5>X^ 10 1, 10 2\z&ftttW±7uy9'*MX\t* 

Bio^^^^i-^ij-i 1 1 tc*str>Tvvr*ia>— js&m 
$iznz>o J E*bT> ^icov;^y^^-y-i 1 Kota^j 

(h^Xl/i^X^ 1 0 3^«yo7^^Xt^ 
ffS2<Z>V,0^:/l^*tM 1 2lC*5V>Tjl*R£*U #cfci, 

i2 0Y^/l/^i 1 2<&dJ;fr£*tMXU^x* 1 

0 4 *t#*rr .^u-fxt^ 3 

u-i 1 3{c^5^x^$n, utn^A^a^^ij- 

-fXv^l/^t6 8WA6tl^ HWIC, rcD^ 
n^^^XIt 1MXitii£S§l4 l ic4Mf»T 1 »7— H 
*^SttttSnt» ^^«> 7FUX®OTlH]»5 

[0 0 6 8] miCDT^^U^-y-l 1 1«> 7FPX 
©*/h£tttt^*7FWXlt*S^ 2 lcoai^JlCctoT 
«MH»$n, W.ZWfr^VZVl 1 2«7Hl/ 
XitffcSgl 2 2<DMJi\Zj:z>Tty&X®Wisnz>. 7 H 
UXJtlfcgl 2 Ite. 7^>70 *^A* 
£n*Jh&7 KWX<h, v^^l/yX^ 1 3 1 \Z&X*> 

nfc«fc£*/MMfcu j t<ntt%t&mziifehtzm^& 
mKD^ji^u^vi 1 1 \z-$xz>. mmz* thu 

XitlfcSl 2 7^>7 0^^$n^±a7H 

I/XtTy^U^ 1 3 2IC##£tlifc&<h£:tf:g* 
U ^<Oit^^Jr^Ufe^$^2©v;^5 i yi/^ 
it 1 1 2{C^a, 7FUXlt««l 2 3WU ^<>7 0 

a>£A2j$n*_tft7 Fu-xtv^yi^x* 1331: 
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[0 0 6 9] 77^Uy^l 3 1, 1 3 2, 1 3 3 \Z 

Kl/XY7y<!:^ , J;U4 o^>r Fux^figt©** 
&pa&, ^r;cpu2 l^r^-trx-r^r Fuxtc** 

[0 0 7 0] ^^>j/U4 om<D? k uxssioirrau d 

RAM2 5CDf2t£7 HU7^1 5 1 . V RAM 2 6© J0 
fat&TFUXfcU&l 5 2*£tf I 03>hD~72 3© 
«»lcJ:-5AUi*ffi(3Dr HUX««1 5 3at#6rr*. 
DRAM 2 5<OE»««l 5 1 te, ^-^IBItfflO^ 
1 5 lAt^D^Afel^l 5 1 Bt^lX^^n 
T* 0» X— ^iBtSffi€D®^l 5 1 AO— g&teDMAite 

1 5 1 C&ftoTViS. 
[0 0 7 1] — CPU 2 lffiltctt, ^'J;U4 0 
fl$CD^gU5 1A, 15 1B, 1 5 2*£tfl 5 Z<Ot 

n j en\zift\\zftfe-$-z>m&\ 6 i, 162, i6 a? 

3, 16 4^tf>nrv^. ^LT, ^16 1rtW 
7 Fl'XlcWrs^-^U — FKIRbXI*. ya y^lJ- 
-fXIJ16 9-Kt^n, ffittl 6 2rtCDTFl/X»CH 
f^T"^ U- Ffc&LXhfc. ^D.^^X^4 7- 

K£2ft, 6 3^7 F l/XCDx-^ U — FXte 

t/Dy^+M' X(i8 7- F££n, «*16407HI/ 

1 5 1 ci4#*^y>'3.««t$n*^ ^ena^oD 

RAM 2 5*<fctfVRAM2 6 08B&fiJ&iCftJ&L&::7 

vuxmmzmvxi*. tty^wwtti;^ a> 

[0 0 7 2) S40)7Hl/XTyyiC^TyDy^-tf 
•<X&e**fc«>l:H 0 3<D#tJE&t;:*^X, fc<LA 
I*, iM Xl'i'X* 1 0 1 \z7Uy?ViX£lsT H 
6y~Fj £##3^ -"MX^x* 1 0 2\Z-/Oy 
ZV-IXtVX r4*7-Fj ^X^yX 
?\0 3\Z?Uy>7ViXhVX r8*7-Kj 
ii\ iMXi/vX;? l 0 4\z7uyW^XtlsX ri 

HJ ^^$^^>o Zb\Z. Ti/Xl/vX^l 3 1 

jc^m^i 6 i n<Dm±-$Lht£z>T fwx <®j&i 6 i 40 

^16 2iOf^07Hl/X) 
U>>X* 1 3 2\Z\*m& \ 6 2^t±fi:<l:^7h> 
X 1 6 2 £«l*t& 1 6 3 t^fl©7 F U-X) 

^^F«. ^v?VV7.9 1 3 3fdteM^l 6 3 ftO&Jt 
ft tft£7 F PX 1 6 3 1 6 4 t<Dm&<£> 

[0 0 7 3] ^-^tSi, 7-f>7O^f,07KUX^ 
6 lft<Z)7Fl/X£j®*X^ftttnkr* 

1 1 1 liiMXl^X* 1 0 1 frz><D?n 
**1MX«:j8*U !B2^;l^XU£1tl 1 2 1*351 50 
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^3<0-7;^^l/^ij-l 1 3\t^)V9"XU^^l 1 2#> 
6©:/a^tMX£M&*r£o M>7 0^e» 

©7 f ux#8*i£ 162 ^£js*x^ftttntf. mi^ 

Jl^-XlsZVl 1 1 telMXt^X* 1 0 20^D«^ 
1MX£3«U S2"7;W1/^1 1 21^1^ 
^l^tfl 1 ia>S<D:/n~/*lMX£M*KU 313 
<D^»^:/l^£rlM 1 3\^)V^U9^l 1 2ftt><D 
:/D^«MX£j8IRT*o flT. 7<>7 0A^© 
7 Kl^XftHIMl 6 3rtCDT FUXft6* SlVJ^^ 
V^tM 1 IttiMXl^X^l 0 2£jgiRU ^2Y 
^^U^iJ-l 1 2te1MXU>?X* 1 0 375^cD^n 
■**1MX*»*U 3l3(DV;i^yi^1*l 13«S 

2^^yi/^ij-i 1 2^e>^^D^^ij--rx«rs«*r 

7-f>7 0^^(3!)7HkX*Wl64^ 
(D7FUXft£. I6 3 0Y^I/^1 1 3tt1MX 
]/>?X^l 0 4A^O7'D7^f'fX$Mn. 

[0 0 7 4] Z.0>£o\Z\sX. m*&l 6 lKBSLXte:/ 
ny^^Xtlt ri6?-Fj ^W^J^ii, ®« 1 
6 21Cf§ibXte:/n^1MX«!:LX Uy— Fj 
#2lt\ m«l 6 3fc08lXte. -JUypVCXhLX 

T8y-Fj ZlHtltZ^ <W*1 6 4lcm>XWU ?U 
yZV-iXhlsX ri«7— Fj &MJj21*;Z>Z£&XZ 

[0 0 7 5] ft*. :/Dy*1MXtt. IMXJtttgl 
4 1 KJcoXl »7— F^S*^Jfe$n^>- ^a^^U- 
-i XdU 7-H©tfricH 1MXifc«2gl 4 1KL 5 
-f>9 8^LX TFVX^t5I?S5 4^ M^O^ 
mZft^^ZLh (-Tftfc^> ^ay^«EM^tTt)ftvi 

it 04^M»$n5<fc^i:, i03>bD-723 

^V>7 P±XX&2><»X» ^D y^^|«fT^tlftU 0 

W1X4 5t;4^.6n6. 

[0076] cwpiar, r^-fex^ic^DT^a 

^^^-fX^Mft^iir^Ci^T^^o *<?>1tV>. t£Z> 
A-K^x7T«1^7'Dy^it>fXT^D7^lto^ 
CO^oJIgX. tocOA-F^aiTTliS^yp^^U-^ 
XT© ^ U y 9 pJIgT^ -5 <k ^ ft * a T 

^> #A-F^xT^*l/TMaft'y'n^^^lJ--f 
X^ign^tm^, C(Dilt«> CPU21© 
U- FT^-lrXOj95jSfl:IC^-r^o 
[0 0 7 7] ft*. CPU^CD^OTFl/X^fyi*^^ 

V^^«r(a5(D^pfC^-rSCltt>X^a» Tft*> 

^, @^i 6 o,. m&i 7 0*it/^l 8 o^^eu 

n7,m<o7 FisxQMizm&i-xtmtmztix^z. 

ZLOm^s CPU2 l<07FUX<D±(^kf^ h&X$>r> 
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S^1 6 0, 1 7 0, 1 8 0t^^'J/UIC!)7 

[0078] n#»t;:i;k ftt?itf, msizTxznrc? 

D^>71MX35£[5]]&6 9£®i£l 6 0, 1 7 0, 1 8 
0K:#££i^T3<gi&t:J\ Z.<D3m<D7ay?D-'1 Xft 
^IeIK<oai^^v CPU7 KUX<D±tfcH-y FSBT18& 
K ffl* $ tt*> ^)V? y 1/ V -tf \z J: o T $ 1* fl 
feotfe, ®5<£M§£ic:te. £i*£l 7 OTteT'D*;/ 

^TttC P U 2 1 7^f > 3 3 ^1X7 K 10 
[5IS&5 4 fcfW»«*t£*j!t* >^n y^tJ-rXv^:/!/ 
^6 8iC^ViT^-f >6 6^£C9fE2|-!MX£jg^$ 

^n«<fcvi e s«i 8om ±a«T?D^^ 

tMXrt^ 7~F££n£<7>T* £CDfc«l 8 Ot^iS 
L;fc:/D^1MX58±I6n&6 9te> 1^0^X1/5? 

coo7 9] c<Dm&T\z* crvm&TFux&gtA 

AcOSSfirl^lCte^l 7 0 ^ffi^^^iCctoT 1 y— 

8 0£JBV**;i£:fc«fcD. DRAM2 5^e>'J- 
Wy7r6 l^tD^n^^te^^fr^it-SCii^T^ 
<5„ ~rfc*7^ ^ya^^AJCiitt^^jg^^ny 

AM2 5<D&fem®&&&2lk2>ZZi&-CgZ>. ^(Dtc 

[0 0 8 0] fc^Atf, **.y h*7— Z&m^Tz. 

IC, Atti^>^7x-X<!:©^^DRAM2 5 

^a^^^x^^<iS:^$n^ci:-5lcLT^^^ 

CPU 2 lOK^RO^^WtC^ffir-Silt^T^ 

[0 0 8 1] ^fc. bWliPlZ~D\,*T&W-r 
DRAM2 5^>VRAM2 6l:f-^^M« 
^fcfcfc. CPU2 1H ^7H1/7^CPU7KI/X 

/U3i(:#tiit^(!:^b{:, t-^;U2 i ic^^^ 

[0 0 8 2] d0>t#. »3i*«3W*^5r^jL««T* 
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Xli7-f h7Hl/XA t 7 77 9 2ICM^n-5 e 

T, ^r-^$DRAM2 5^<!:IC^D7^^It 
-5. JiniCctD, DRAM2 5^ifl:^7-fh7^ 

[0 0 8 3] 'J-Ht7^htOB«ll 7-f h7HI/ 
X^7Fl/Xl/^7 5(Z>M£— &LfcV>IED. U — 
FfcffiSfcSti-*. dtilCfcO, ^-f FAf££:U-FA«2 

FUX 1/^X^7 5fC«^^tl^7Fl/X^-ifi:-r^ 
'J-Ht-^«7 7 7 6 l^jco^-^ir^-r 

<5D R AM 2 S^iiO^'-^^S^^^^n^^O. 
^-f Fg&fe£®5fc2i*. ij— Kr-^777 6 lft<D 
"r-f&mifoh-?*. -?tet>*>. CPU21*l7-f hr 
-^7 7 7 9 3^^LTDRAM2 SfriftCx— 

^761 <D&ft^-?(D7vu*m%<.£mmTz>®&iz 

)** U - F5^— */t? 7761 O^l^— ^1&£&T& 
7FUX«WiaB5 4tt> 7^fh7Hl/X 
OJttefc:-/ F&W7F1/X UzSX?7 5\Z&&Zn?tZ? 
Uy>7? FU-X^-ScL^i^lr^ 7Hl/7l/y^ 
7 5CD#^i7^^€Uii.j; F LTU-Hf-^A^7 7 

[0 08 4] 

nrz&mzftfc-rz>&#\zu* m-<om%mn*msT 

£ £ -5 v-X^A /U2 0 OlC. DRAMn>F 
D^72 2, I O 3 > h D-7 2 3 ^1/7 Iz-A^y 
773>hD-724«$ni^, £CD->XxA 
/U2 0 0C, ^-^l^l*lfflI^B^LTOnxr3>F 
D — ^2 1 Otftetfr-ZnT^Zo ^©/U3>hP-7 
2 1 0tCPU2 1 twmi*. 7H^cttJtT-3'^ 

[0 0 8 5] /U3>hn-7 2 10I1 CPU 2 1 

«^^nfecpu-r>^^ai~xipi^2 1 1 vxf 
A/tx2 0 otctgjgg$n^:^ : euAx-r>^^x— xiu 
5^2 1 2 t£ii*Ti>s. :ne©^>^7i-x0is 

2 11, 2 12IJ, 7KI/X, x-^, ©WH^cJ;^ 
M^-fXco^S:ff^ 0 ^t»J;Ua>hD-72i 
±b20> 2 00)0^:7 a: — XHJ%2 11, 2 12, 
*J^SiLT07FUX-^ttil5lK2 13. ^07 
^■tt-f X^^@:^LT07FUXV!yyit^lHlj^2 1 
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4> 'J-HT-^y772 1 5, hf-My7 
72 1 $te&ttmL*>X-hm&-l 1 7$ri§^T^^. u 
-Hr-^/V>77 2 1 5H DRAM2 5-^VRAM 

[0 0 8 6] CPU2 1H ^^y->a.^^U 2 8<0I2 
ISx-^ 1 *7-F (=8 AW h=6 4fcV h) £JH& 
^ItfltS. CPU2lWX3>hD-72 10 
^LTDRAM2 5^»VRAM2 6 t^D^DT^T 
-^©it)6 4fcf7ht^o fc£:U CPU2 1ttC 
P U/U 2 0 1 ^OUiH^tt 1 "7— F<£>*(E>*^ 
CDlA-f h^t§WM^/U3>hD-7 2 1 

Dx DRAM2 5fc£^<07^irX£§8&^<h£l£* 
CPU2 lOl ^ny^co»3F^^rc^tfi^$n^o 
'^ya^^U 2 8d:DRAM2 5 tCP^CD^— 
fr3£i£l::te, CPU2 1I1 8*7— F£:/o^tJ-f 
XtlsXmmV. DRAM2 5^7^tX^frt 

[0 0 8 7] ^fA;U2 0 0lt 6 4fc'yhOf- 
^SSfc-S, THl/X{i3 2t'-/h-Cfe^>o 

te, 1-3 2y-HO^STT^irX^rlcm^T^r^o 
C(DyXfA/U 2 0 0 ^^W^t), *7—y<D*£<D\ 

[0 0 8 83 TH^XTy^ittSf[pJ2S2 1 4«> 0#*> 

£ i 5#£-ccdi e^cov-z^ui^x^^^^o ^01 

1/Xe>±&2 4tf* hc07-KUX«I^CPU2 lfr*>m 

)TT?i**. ^£D. ft fpx-ci em<o rox 0 
00 (xtttt*coi6iift) j (o&oufa&mfe'tzz: 

[0 0 8 9] *:<h;U*> #^0>:*£V^y:/l^X*fc: 

^©Mt l#<Di^X*<Z>te<D£5l:u n (n = 0, 

1, 2, 3, , 1 5) #©l/yX^0li (n + 

1) &<DUz?7.?<Dmt<Dm<K>7YV7.fcm&, n#B 
COT Kl^X^^MTS. Ifc^oT, V^:/V>>X 
*CDtelC<fcoT\ TFl/X^fUItel 6f@0£i*£lCE#£ 

[0090] K^^n^c^T Fux^ic^n^n*^ 

nfKDT^AyX^Oid: (n+1) #@<E>^r 
y ^ \s i^X ^ Wfii t <DR8<D 7Hl/Xi« bfclM 

xuvx^^^^n^^a^^^xcDig^ cpu 
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X-TAAX2 0 0l::^*£&*:Xn^1MX'r&£>3 
2»7-H^m^T^^ctpJC. 5fc*;/ F<7)Vv>X*tCte 

[0 0 9 1] £<Ocfc^fc#l/&tf>y F^XV*:/Jt«lH!» 
2 1411 CPU 2 1 ^fyyafia^tSU- 
Kr^-fex^ff^^-B-fc. cpu-r >^^x~x[hiss 

2 1 ia^^£n*7Fl/X£^y:/l^X*(DM<h 
£it«U ^(Ditfe^lC^iKU^-l'XU^X^^ 

m-*:/Dy£tMX£&5£iM x^LTtb^-r^. z. 

10 (Dmm^XU. 7FUX~£fc*fcttJ[5})fc2 1 3. »J-F 
^A*ty^7 2 1 SiS^tX^^UA-X-f >^^x— X 
(HlM2 12l:4x^n^ CPU2 1Wt7i/aM 
Kttt-^U-FT^irX^frofc^fcte, CPLK> 

^xx-xtsisfS2 1 ifr^x^ti&tem&t x#*. 

©*^^^'J/U^f >^7x-XIpI^2 1 2K^A£*1 

[0 0 9 2] 7Hl/X-^W2 12H U-F^ 
-^77 2 1 5 \ZTd&t£tlfz^—&yt3 yp(D*7 F 
^X<£±&lf *y Fm£I21&^*it#<D7Fl'X^> ? X^ 

Kt-3'm«^7 2 1 5 \zft&znr~r-?&&%ifrm 

tfj[5jg& 2 1 2 Tte. C P U 2 1 ##4r* y ->rr^^a> 
U-KT^-kx^fTP^ ttU. &M<Z>mtiL^<D7't 
FT^irX^ofcC^tCtf^LT, CPU-f>^7x 
-Xlil}$2 1 1 d^A^$n^7 F^XOLb&bfy FgB 
W^D^^7Kl/X(!:7h , l/Xl/yX^l:^n 

fcy Fuxtatitissn*., jy^Kte, 7K1/xt^ 

yit^[§IK2 1 4frt>^Z.*>nz>7ny?V(X\Z&-3 
30 C P U^f >^ 7x-X 2 11 ^e>©7 F UX^D 
y^7Hl/Xtyo7^l^7Hl/X (TOt'yhi) <h 

(3 2W h) T&ntf, ^D^^|^C0;Kh7Hl/X 

1/X<!:$n. 3ID<0±{£3 1 tf^y h^D^^7Fl/X 
t^^o CC0«^{C«> 7FUX<Djt&te, 3 6t f 7h 

[0 0 9 3] C P U 2 1 t y y aM'v© 'J - H 

7#±*zn-Drzm&\z\z. ^ay^y^u^tr^u 

40 X l/yX^©§^7 H l/X W-^T*^^ *8»7 
^^JA'X-f >*7 3L-Xmm2 1 2fcU-FK## J £ 

;t«E>n*. iiot^, 7 Fux-st^tHia?S2 1 3d 
y Fi^xp^x^iccpu-r>^^ai-xiH}K2 1 i#> 

FUX£^^£i±£>££<&lC. W^^^^^rir 
y FT** 

[0094] f IT, 7 FUX"7:y:/tt«[5]&2 1 4#> 
e^A^n^^D^^it-YX^ffiTT^ZFUX^ 
50 aWlZ^b$ttfcTFl^X^^^U^X-r>^7x-X 
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H8 2 1 2\Z**tLZ>. £O«'SC07Fl/Xi;£CPU2 1 

(Delete, CPU-T >^7ac-XlHjgS2 1 1 fr*>V>7 

[0 0 9 5] :/n y £lMXa*2?~FJK±fc&«. * 
^U/U-f >27*-Xmn2 1 2te, 7Fi/X-gc& 

ajiu&2 i 3*^©7Hi/x, tfi^^^jmbsik 10 
2 i 4^£>0>&j£imx> ^cpu-f>3'7i-x 

2 1 lA^0M6^^yXfA;U2 0 0IC«$&-r 
*o fc£;ttf* CPU2 1*l}ISUc7b>^DRA 
M2 5<Z)7h>XT^n(l DRAMJ>hD-722 
te, yXrA/U 2 0 0^6M^n^7Hl/Xl:^ 

fflU Ifc^HJL;*:^— ^^^>XtA/U2 0 0^«E>>^: 
UAX^>^7;i:-X(eJS&2 1 2IC4*** £0^-* 

i*. u-KT-^^772 i 5t^>t^nTi2ia$n 

[0 0 9 6] 7n-y^7Hl/X < h7Hl/Xl/yX^ 

T^^i^l:{l ^^ij7U-f>^7x-X2 12laIK 
\zV-b&m^X*>tiZ>z.ti\Zte\,K ^co«^tc«, 
CPU2 l«gtl / T^7Kl/XCDf-^H U — 
Kr-Wy7 7 2 1 6ft{CiEte2nTU*^£-C£» 
dcot€, 7HWHS*Bi@j82 13tt'J-Hr 
-My77 2 1 5\z7uy&toT £ 
ntCJfcgbT, U-h*f-^A t 777 2 1 5IJCPU2 30 
UW^r^^CPU-f>^7x-X2 1 1 Ic4 

[0 0 9 7] CPU2 1^t^>a«^CDU 

-FT^'feX^fT^S'&tC^ 7FU-X-H&&fflll]&2 
13fl CPU2 1 1^6416n^7Kl/X^t;$!l 
W®^f(0^J^^«jA t X'f>^7x^X2 1 21C4 

777 2 1 5H ->XtAAX 2 0 0 4>&;*:l£i£:/a ^ 
^1MXt»&£3 2^— FO^ficD/^^rT&O. ■€* 

* 7 a ^ ^ 1M X*VjN $ ^*g^ £ U — Ft* 
-^77 2 1 5|*9<Z>7 Fl^XCD/hSV^^e^D-; 
*iMX#<D^«£ffil8U SOteffiiBbfc^e C<D«i 
SUCfctK 7Fl/X-HR&ffltEj?8 2 1 3^54^.5*15 
?Dy^7H 1/Xt^D sr W'tXt icXtJ^TiBMi 

fcy-Fa^tK^ru cpu< >^7x-xihiri2 1 1 

[0 0 9 8] U-HT-^b77 2 15lt ;* 

>*:7:c-X[e18&2 1 2 ri> tV?—? fcffitt 
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ivbH/WAtXftflstt* CPU 2 l#**.y 

I 03>hP-7 2 3(01/^X^^0)7 F IsXWimzM 

-^^77 2 1 611 fetxll 3 2 7-HOf-^ 
^t^il^^SfeOT^D. CPU21«^ 

-fX, t^r-^ ^ Jc^i^^7 7 r U >^t5 
fcafrfc/S^tl*. ^IT> 7FUXd^^-r^>^lCl 

[0 0 9 9] i3i^^A^lHlFS2 1 7te, yXrA/U2 

oo^e co£T<oi$&*£ c p u 2 1 ic+arr * t>co-c 

Wltl^. ^©Uty h77^«CPU 2 1^57 

h$\Z* 7 K VX-^ajOlfS 2 1 4 |^©7 H l/X 1/ v 

721 5I^C0^-^^^b$n-5o ^JS^Tte* 
g5ieti^©^5DRAM2 5^CODMA^^fTt5n^ 

5. ^<DfZ&. DMAIE^:«J:^TDRAM2 5 (Z>^ 

[0 10 0] ^t^> ^CD^JCOV>T^-r^. CP 
U2 l^-v^->a.^Jc7^irXLT^-^U-~F^ 
fr3»S\ CPU2 1lim^r>a^'J2 8l:7 

^irx-r^o M^f-^^t^xa^^'j 2 s\zm 

teZtiX^zm-Slzte. tty^tU 2 8#>6^<D 
f-^^CPU2 1 tc4^5nTU~F®if^^7-r 

CPU2 1I1 CPU^>^7x-XW2 1 — 
F^:*£ffl-r« C<D£€T> CPU2 1fcL i&^ft^-^ 
©7HI/X, T>a2 8 tcKSW^*^— ^-iM X 
T&*$£5£-iMX (fei:^tf8«7— F) :y 
aL®^CD7^irXT^5^t^f »I^$;Ua 
>hD-72 1 0 
[0 10 1] /U3>hD-7 2 1 01*907 Hl/X-S 

^sa-rMmB^KSr**. cpu-r^^ai-xiHi 

82 1 l^b^5n57HI/X^(0t^IU CP 
U-f >^7x-X[H?S2 1 lTf*)n5 3 6 bf-v F7F 
l^X5yXTA;U0 3 2 t?y F 7 F IxXl£*|fc-rajfc 
_L#4 bfy h«tLT>^J/W>^7x- 
X0I&2 1 2^5yXrA;U2 0 0lc4x.<5o — 
KStMXtt. 7 F UXV*yjt«lHl?&2 1 4$:^gl0 
l/TyXrA/U2 0 0C4^5n5. ^fc. CPU 2 
14>|J— FBXI2. ^ : e , JAX'f>^>'x-XlHlKl2 1 
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SSffSn*. DRAM3>ND-72 2l^t>J7^t 

xs$M&mrz&. i Yiammmz i 7- ft^* 

yXfA/U2 0 0i:tti*UW^ SSSnfe^Dy 

CKD-x-^f^ ^€'J/U<>^7x- Xf«Jj&2 1 1#> 
>J-KT-^^77 2 15^I0tT, CPU 
;U2 10C4A6n^ CPU2 lte, &£;**IT# 

[0 10 2] CPU2 l^f 7^aS«C7^t^ 
bT^-^U-F^fr3^lC«, TFUX-grt&ttfpI 
&2 13Tte> _h^C0THVXU^X^co^7^^ 
P-<^n^ THVXTy^jt«[Hl^2 1 4 led; 

7 YV7&— &-r2>m&\Z\Z* ~JUy>7fo7YV71fiV 20 

— Y^T—5nv-Jy 2 1 5J~^-A£>n. £<Z>U— F-r— 
^77 2 1 5rtcDfBtex— mPU-f>^7x- 

xisi*&2 i i *>scpu2 i i:^^n$ fl cinio. 

CPU 2 7-F<£x-*£Etf§T2>C:<hrt* 

[0 10 3] CPU2U1 /t-f MtMSTCU-F 

^7772 1 5|i7-KWCT-^^CPU2 1\Z^ 
Slit, CPU2 1lig^|#TW^uiOT 

/U-f >?73L-7®&2 1 2lCU-F^J<a*^A6 
tl. 7 YV7.w7tt&®&2 1 4««^Dy^ 
^X^(Dx-^^DRAM2 5^VRAM2 6^ 

7772 1 5JC^W$tl^CD«J±^(Oi:^0^S. 
[0 10 4] 7YV7>Ty'X}£&\B\9&2 1 4#fl 

PXO®C095a^cDT Y V7,m^<or^±7^frt>tl 

fz_m^\z\z. cpl t 2 i &£>(dy y V7s, $mm^&& 
r/^if^x«-eco^^->XT-AAx 2 o oic&^n 

7YV7.^y'Xit®L i \slJ&2 14&7ny>7*# 
^X<hUTl 7-F£ffi£T£*fr£ <*L<hA«:. IOn 
>bo-7 2 3<Ol^X:?^7FUXm^tf>7^-fe: 

x<d*§&) cpu 2 \&t><oTYV7,* mwmn 

^t^yXTA/U2 0 OCI^n^, fbT> U 

— YLf^-fte. 'J-Hf-^i/772 1 5^I 
DUX. CPU2 1IC^6n^. 50 
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[0105] CPU21OTRAM25WRAM26 

fc£fc**T*5-f h»te£fr 5 7*irxsn 

Z>&iZfrfrt>K)J3.<* CPU2 1^^©?— ^^«^-r 
hf-^A'777 2 1 6l:-BMbn^). flT, U 

7:c— X0&2 1 2^1T, D RAM 2 5s VRAM 
2 6^ttl OJ>hD-7 2 3\Ztt-fZ>r-?0)m& 

[0 10 6] M&^I^^T, 7FUX- 

&&mis\9&2 1 3£:feV>T^ Y7YV7>£l7YV7>V 

V7 t <D—&w#m z nrcm-siz \t. zotyvxv 

i?7*(Dm$h'7 ; 7>fiAV^vY1*n, U — F5r— 
772 1 5^CD^-^dt^{b^n^>. 

mz&^X. CPU2 lCOl^-V >~>a.^'\0DT^ir 
[0 10 7] ^^(D^0U<D^i^±CO^*5OTfe 

[0 10 8] 

[^^cDSsmj m&mifcm.<&5m\z&n\*. 
^^mm^z^^±m^^^<D^—^comm^ 

[0 10 9] »*jg|2BB*a)*9HCJ:n«. U-Ht- 
^ A 7 7 7 IzmfeZntzy*-? \ZttfeT2>7 Y V7s\Ztt 
-rz>y"-*m&&frionz>2i$tz. V-YT—frtyy 

7 F P'X fc* CTKI$ tlZy"-? ?U y Z (DIM X£ 
mtZ^Z^tiAX TzLX\Z, faW^WiifiT 

^txrsA- yo^tzl \zmwx&'i X£8»tr* 

loiio] m&ms&%L<D&w\z&tx& ^m&&m 
m<d i z><D7 y vx*&mmmm<Dmtez>m&<DT yv 
7.\zttfe~zikz>zt&'v$z>fr$. &mfemm<D$.z>7 

Z£W^Z>. ^(Dtzib. fzt^lX. ±getS^@(3D^^ 

7 YV7sm®&P&?z&&<D7ntry&&mn?z>® 
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[0 111] »#«6E*©SW§K«fcntf, 3£g21g&@ 

\z. *K h^~?/*yyTftt>3ift1&m^<n^-?m 
ret ±m&&m&z<D<r--?nth&m&i' 

[0 112] mj&m7&mv>&m\z&titt. 
Atimzftifevm&frmn&xrtznzc^v—)*? 

-*nyyT<D&te?-**m®lti*tlZ>. Z.(D®^ 

\z, m&ms\zmmtsftT^*mtiL*&m-tn\*. dm 

*o *v>rz*>. DMAmm&vmitteT-'fizw.mzn 

m&m\z-$7Lt>n%zL£&M±-vzz>o 
to ii3] u-F^-^/s^r^M^trr* a? 

[hi j *5tw<D-$zmm<»^~?ummw&mmm 
[02] x-^RfflafpftRwrs^o^-fZi^-v— 

[03] y ^*-f X»4@»©»**lt«ty D y ^ 
[04] CPUM<D7Fl'X£;*^U/\*X^tD7 Kl/X 

[05] C P UI^)7 H l/X t / ^ U ;UfiJ®7 H l/X 
[0 6] *X9l0!)tta)ltlRMa)7— ^CSIIHfRKK^fl 



[07] »^t^tltl^3>h!a^«^ 

[08] 5 : -*wtmmw&mwvz*i&(K>?'i z>^*- 

[»^C0RW1 

2 1 CPU 

2 2 DRAM3>hD-7 

23 IO^>hD-7 

2 4 7U-AA^7r3>hD-7 

25 DRAM 

2 6 VRAM 

2 8 ^v^e^^u 

3 1 CPU7KWU 

3 2 CPUt-^/U 

40 *qey/t* 

4 5 Mff/XX 

5 0 /Un>hD-7 

5 4 7H I'XfHWHsIK 

6 1 U — H/tsr^r 

6 2 g — F ;/ 9 if 

6 8 :/ay^iM Xv^yu^U- 

6 9 ^Dy xje^imB 

7 5 TYVTsVVT.* 

8 0 7F1/Xjfc«£§ 

9 2 7^f h7Fl/X;t^77 
9 3 7< hf-^/t7 7 7 

9 4 7-f h1f-fX;t777 
2 0 0 v'Xt^AA'X 
20 1 CPUMX 

210 /U3>hP-7 

211 CPU-f^7x-X0K 

2 12 *^yA*X^>^:7:£-XteIS$ 

2 1 3 7YV7*-&&Wm 

214 TFI/X^^iti&Ienfc 

215 'J-Hr-^ty77 

216 7^hr-M777 

2 1 7 mt&x-hmk 
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